Steric constraints for DNA binding and biological activity in the amsacrine series.
To determine the relation between DNA binding mode and biological activity in compounds related to the clinical anti-leukaemia drug amsacrine, a series of acridine-substituted derivatives has been synthesized and compared for lipophilicity, DNA-binding affinity, DNA-binding geometry and anti-leukaemia activity in vitro and in vivo. DNA-binding affinity, as estimated either by ethidium displacement or equilibrium dialysis, decreased progressively as the bulk of the substituent increased. Substitution at the 2 position provided the largest effects. The DNA unwinding angles, estimated by changes in viscosity of closed circular duplex DNA in the presence of drug, decreased significantly with ethyl and isopropyl substituents. However, with tertbutyl groups in the 2, 3 or 4 position of the acridine ring, unwinding was not observed even though DNA binding was measurable. Anti-leukaemia activity in vivo was also abolished when the acridine ring was substituted with a tertbutyl group. The results suggest that methyl substitution of the acridine ring inhibits DNA binding at the 2 position but not at the 3 and 4 positions, that ethyl and isopropyl substitution inhibits intercalative binding at all positions and that tertbutyl substitution abolishes intercalative binding. Biological activity in vitro is dependent on both lipophilicity and DNA binding and activity in vivo requires intercalative DNA binding.